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Abstract. We report on a discovery of unexpected activities in two X-ray bright dwarf novae. GZ Cnc showed an 
anomalous clustering of outbursts in 2002, in contrast to a low outburst frequency in the past record. The activity 
resembles an increased activity seen in some intermediate polars or candidates. We identified NSV 10934, X-ray 
selected high-amplitude variable star, as a dwarf nova with unusually rapid decline. The outburst characteristics 
make NSV 10934 a twin of recently discovered intermediate polar (HT Cam) with dwarf nova-type outbursts. 
We propose that these activities in X-ray strong dwarf novae may be a previously overlooked manifestation of 
outburst activities in magnetic cataclysmic variables. 
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1. Introduction 

Cataclysmic variables (CVs) are close binary systems con- 
sisting of a white dwarf and a red dwarf secondary trans- 
ferring matter via the Roche-lobe overflow. Some of CVs 
show dwarf nova (DN) outbursts, which are believed to be 
a consequence of the instabilities in accretion disks (Osaki, 
1996| ). Outbursts of DNe usually occur semi-regularly. 
The presence of unusual CVs with DN-like outbursts, 
which significantly deviate from the canonical picture of 
DNe, has recently been receiving special attention ( [ishioka 
et al.| , [2002| ; |Szkody et al| , |2002| ). Some of these objects 
have been proven to intermediate polars (IPs) [for recent 
reviews of IPs, see Patterson (1994); Hcllicr ( 1996[ )], which 
contain weakly magnetized white dwarfs. Theoretical at- 
tempts have been also made to explain these unusual out- 
burst characters in the presence of a global magnetic field 
(e.g. Angelini & Vcrbunt ( 1989| )). We hereby report on the 
discovery of two X-ray bright DNe, which may be further 
candidates for these IPs with unusual DN-like outbursts. 



2. GZ Cnc 

GZ Cnc was discovered as a variable star by Takamizawa 
(Tmz V34). Subsequent observations revealed that this 
object is a dwarf nova which is identified with a ROSAT 
source (Kato et ah, 2001). The object was independently 
confirmed to be a cataclysmic variable in the course of 



optical identifications of ROSAT bright sources (Bade 
[et al. , 1998| ). Jiang et al. ( |2000 ) reported an optical spec- 
trum which showed strong Balmer and Hel emission lines. 



Although Jiang et al. (200C) did not explicitly mentioned, 
Hell emission lines were detected stronger than in typical 



dwarf novae (Williams, 1983) 
I I 



Kato et al. ( |2001 ) obtained time-resolved CCD pho- 
tometry of the 2000 February long outburst. The long du- 
ration of the outburst and the slow rising rate suggested 
that GZ Cnc is a good candidate for a long-period dwarf 
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nova. As reported in Kato et al. (2001), the recorded out- 
bursts up to 2001 were relatively rare. Although there were 
unavoidable seasonal observational gaps, only three out- 
bursts were recorded between 1999 and 2001. 
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Table 1. Outbursts of GZ Cnc. 
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Fig. 1. Light curve of GZ Cnc in the 2002 season. Large 
and small dots represent positive and negative (upper 
limit) observations, respectively. Note the high frequency 
of outbursts (large dots). 



In 2002 March - May, we noticed a dramatic increase 
of the outburst frequency. Fig. |l| shows the light curve of 
the 2002 season, mainly drawn from visual observations 
by the authors. Some additional observations (visual and 
CCD) reported to the VSNET Collaboration^ have been 
incorporated. All observers used y-band calibrated com- 
parison stars. The uncertainties of the observations are 
0.2-0.3 mag, which will not affect the following discussion. 

Table [j] lists the known outbursts of GZ Cnc since the 
discovery by Takamizawa. The shortest interval outbursts 
in the 2002 unusually active season was only 11 d, and 
the other two intervals were 21-22 d. As shown in Fig. 
|l|, the durations of the outbursts in 2002 were very short 



in contrast to the long outburst in 2000 February (Kato 
et al. , ^001 ) . Although such bimodal activity may suggest 



an outburst activity seen in SU UMa-type dwarf novae 



(Warner, 1985), the apparent lack of superhumps during 
the long outburst seems to exclude the possibility of an 
SU UMa-type dwarf nova (|Kato et ai] |200l|). 



Alternately, the present behavior in some aspects re- 
sembles a "clustering" of outbursts observed in some IPs 
[EX Hya: [Hellier et al] ( |1989| ); TV Col: Uemura et al. 
in preparation], whose interpretation is still in debate 
(Hellier et al., 2000] ). Although no clear coherent pulses 



et al 



were detected during the 2000 February outburst (Kato 
|20()1 ) , the presence of Hell emission lines and the 



1998) 



relatively strong, hard X-ray spectrum (Bade et al 
makes some resemblance to IPs. 

The present activity can also be comparable to V426 
Oph, another dwarf nova which is known to show occa- 
sionally increased activities (Fig. [|; see also Wenzel & 
Splittg irber ( 1990|)) . V42 6 Oph has been also suggested 



to be an IP (Szkody, 198(i|), alt hough this possibility is re- 
cently questioned ( [Hellier et alj, 1990). The relatively hard 



X-ray spectrum of V426 Oph (Vcrbunt et al., 1997) is also 



suggestive of an analogy between GZ Cnc and V426 Oph, 
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13.7 6 
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13.1 
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March 
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13.3 
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52378 


13.3 




2002 


May 


4 
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13.1 



a Discovery observation by Takamizawa . 

6 Long outburst reported in Kato et al. (2001) 
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Fig. 2. An state of increased outburst activity in V426 
Oph (1999-2000). The data are from reports to VSNET. 

which may comprise a new class of cataclysmic variables 
with prominent occasional increases of outburst activities. 
These activities may be a result of the weak presence mag- 
netic fields, although the evidence of the magnetic nature 
(at least in V426 Oph) is still tantalizing. 

3. NSV 10934 

NSV 10934 was discovered as a large- amplitude suspected 
variable star of unknown classification. The cataloged 
range of variability was 11.2 to [15.0 p. We noticed that 
the object can be identified with a bright ROSAT X-ray 
source (1RXS J184050.3-834305). Since a combination of 
a large-amplitude variation and the strong X-ray emis- 
sion suggests a cataclysmic variable, we started system- 
atic monitoring of this NSV object through the VSNET 
Collaboration (vsnet-chat 3340). The first outburst was 
detected on 2001 March 13 by RS (vsnet-alert 5778). | 
Three additional outbursts have been recorded since 2002 
July. The well-observed most recent two outbursts have 
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Fig. 3. Long-term light curve of NSV 10934. Large and small dots represent positive and negative (upper limit) 
observations, respectively. Open circles are unfiltered CCD measurements, which have a sensitivity close to R c . The 
most recent two CCD observations (NP and NP) have been calibrated by using GSC 9523.1025 (Tycho-2 magnitude: 
V = 11.73, B — V = +1.07). The overall uncertainty of the CCD photometry is 0.2 mag. 



been characterized by a sudden rise (more than 1.3 mag 
within 1 d), which established the dwarf nova- type vari- 
ability. Table || lists the observed outbursts. Fig. || depicts 
the long-term light curve based on visual observations by 
the authors (RS, NP, PA) and snapshot CCD observa- 
tions. The accuracy of the visual observations is 0.2-0.3 
mag, which will not affect the following discussion. The 
shortest interval of the observed outbursts is 46 d. 

Astrometry of NSV 10934 was performed on CCD im- 
ages taken by PN (2002 June 5.423 UT) and BM (2002 
July 21.024 UT), both of which were taken during the 
rapid decline stage from outbursts. The variability of the 
object has been confirmed by a comparison between the 
two images. An average of measurements of two images 
(UCAC1 system, 182 and 71 reference stars respectingly; 
internal dispersion of the measurements was ~0".l) has 
yielded a position of I8 h 40'" 52 s . 52, -83° 43' 09".84 
(J2000.0). The position agrees with the USNO-A2.0 star 
at 18' 1 40 m 52 s . 28, -83° 43' 09". 2 (epoch 1983.040 and 
magnitudes r = 15.6, b = 16.5), or the GSC-2.2.1 star 
with position end figures of 52 s . 420 and 09". 74 (epoch 
1993.767 and magnitudes r = 15.11, b = 17.06), which is 
most likely the quiescent counterpart of NSV 10934 (Fig. 

Fig. |5J shows the enlarged light curve of the best ob- 
served outbursts. All the recorded outbursts rather quickly 
faded. The most recent two outbursts faded more than 
1 mag within 3 d of the outburst maximum. Linear fits 
to the best-observed decline stages of the first two out- 
bursts have yielded decline rates of 0.71±0.06 mag d _1 
and 0.71±0.03 mag d _1 , respectively. Rather fragmentary 
data of the recent two outbursts further suggest an even 
higher value close to the termination of the outbursts: the 
object faded by 1.5 mag in 0.90 d (JD 2452430.02-.92) 
and by 3.2 mag in 2.59 d (JD 2452473.93-76.52). 

The combination of relatively strong and relatively 
hard (see Table [|) X-ray detection and short optical out- 
bursts either suggests the possibility of an IP with dwarf 
nova-like outbursts, a non-magnetic HT Cas-like unusual 



Fig. 4. Identification of NSV 10934. (Left) PN's image 
on 2002 June 5.423 UT (8 arcminutes square, north is up, 
and east is left; magnitude 15.3, slightly above quiescence). 
(Right) DSS red image showing NSV 10934 in quiescence. 

Table 2. Outbursts of NSV 10934. 





Date 




JD-2400000 


Max 


2001 


March 


13 


51982 


12.9 


2002 


April 


4 


52369 


12.7 


2002 


June 


2 


52428 


12.9 


2002 


July 


18 


52474 


12.7 



dwarf nova with rather irregularly spaced short outbursts 
( Kato et al , 2002 ; Wood et al. , 1995 ), or a system resem- 
bling an unusual dwarf nova BZ UMa with short outbursts 
and quasi-periodic oscillations (Kato, 1999; Jurcevic et al 



199J) 



The precipitous fading (1.5 mag in 0.90 d) recorded 
during the terminal stage of the outbursts is unlike usual 
dwarf novae. The sequence of a more slowly fading plateau 
phase near outburst maxima and a subsequent rapid fad- 
ing more resembles the behavior of an outburst in the re- 
cently discovered IP, HT Cam ( [Ishioka et all , |2002| ). The 
X-ray hardness ratios are also similar (Table 3|). HT Cam 
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Table 3. Comparison of X-ray Properties of GZ Cnc, NSV 
10934 and HT Cam Q . 



Object Count rate HR1 


HR2 




V 


GZ Cnc 0.181 0.53 
NSV 10934 0.239 1.00 
HT Cam 0.152 0.79 


0.15 
0.50 
0.43 


15.4 
15.9 
16.2 


a The X-ray data are taken from 


Voges et al. 


( 


1999 


)■ 



producted by STScI, the ESO Skycat tool, the VizieR cat- 
alogue access tool. 



Fig. 5. Enlarged light curve of the best observed outbursts 
of NSV 10934. The symbols are the same as in Fig. [| 



showed a gradual decline for the first 0.5 d, followed by a 
dramatic decline by more than 4 mag d _1 (Ishioka et al 



2002). Since the time-evolution of the light curve is slightly 
slower in NSV 10934, the orbital period of NSV 10934 is 
expected to be slightly longer than that of HT Cam (86 
min), if NSV 10934 indeed turns out to be an HT Cam-like 
object. 

4. Conclusion 

We report on a discovery of unexpected activities in two 
X-ray bright dwarf novae. GZ Cnc showed an anomalous 
clustering of outbursts in 2002, in contrast to a low out- 
burst frequency in the past record. The activity resembles 
an increased activity seen in some intermediate polars or 
candidates. We have shown that the outburst character- 
istics of NSV 10934 closely resembles those of recently 
discovered intermediate polar (HT Cam) with dwarf nova- 
type outbursts. The X-ray properties of these objects are 
summarized in Table ||. We propose that these activities 
in X-ray strong dwarf novae may be a previously over- 
looked manifestation of outburst activities in magnetic 
cataclysmic variables. Further research to elucidate the 
relation between these unusual cataclysmic variables and 
IPs is encouraged. Although direct detection of IP p ulses is 



know n to b e sometimes difficult or tantalizing (see Rosen 



et al. ( 1994 ) for a recent example) we encourage more ex- 
tensive search for the IP-type coherent signal in quiescence 
and outburst (cd. HT Cam: Kemp et al. ( [2002|) ; Ishioka 



et al 



( |2002D ), and in X-rays. 
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